The maintenance of the permeability barrier of bladder facet cells requires a continuous fusion of discoid vesicles with the apical plasma membrane.
The luminal surface of the bladder epithelium is continuously exposed to urine that differs from blood in its ionic composition and osmolality. The apical plasma membrane of facet or umbrella cells, facing the urine, is covered with rigid-looking plaques consisting of hexagonal uroplakin particles. Together with tight junctions these plaques form a specialized membrane compartment that represents one of the tightest and most impermeable barriers in the body. Plaques also occur in the membrane of cytoplasmic discoid vesicles. Here it is shown shown that synaptobrevin, SNAP23 and syntaxin are perfectly colocalized with uroplakin III at the apical plasma membrane as well as with membranes of discoid vesicles. Such a distribution suggests that discoid vesicles in facet cells may gain access to the apical plasma membrane probably by combination of homotypic and heterotypic fusion events. Furthermore, we detected uroplakin III-containing membranes of different sizes in the urine of healthy humans and rats. Probably facet cells maintain their permeability barrier by a process of continuous membrane regeneration that includes the cutting off of areas of the apical membrane and its replacement by newly fused discoid vesicles.